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Abstract 



3 '^//zf ^YK 



PROBLEM TO BE SOLVED: To provide a new-iN'OX gas measuring method, an NOX gas sensor and an 
NOX gas concn. measuring apparatus. 

SOLUTION: A gas to be measured is diffused into a first chamber 6, and oxygen in the gas 
diffused into the first chamber 6 is dissociated while formed oxygen ions are pumped to 
control the concn. of oxygen in the gas. The gas having the controlled oxygen concn. is 
diffused into second and third chambers 7, 8. and oxygen ions formed by selectively 
dissociating at least oxygen contained in the gas diffused into the second chamber 7 are 
pumped to selectively dissociate at least oxygen and NOX contained in the gas diffused into 
the third chamber 8. Oxygen ions dissociated by the decomposition of oxygen and NOX are 
pumped to calculate the concn. of NOX gas. on the basis of oxygen pumped from the second 
chamber 7 and oxygen pumped from the third chamber 8. 
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-r^ NO X ;^;^ffl^»J^;^}£, 

[ss*iS3] mtd.m3Mm^^h^>^>'^^titzmm 

wit^m2mm^hn^>'\::'iyi:^^ntzmmt<omz& 

-^t. NO x;^><<0^gj!g^5fe*:>^-<b <t-r -SIS* 

^ 1 i5«t<7) N O X iRiSay^^'ilfeo 

[§1*114] mmm2mRxim3mf)>^miU^m-(:t>- 

wium2mimxmm^titzmm^:^:y{zx-:>x. stieg? 

:t>^Bmt^t:iffLxmt^^mm. r^2.i<>'b- 
'^vm^L} t\^^o) t. mid.m3mmxmm^tttzmm 
^jti^{zj:^x. t(iitd,mm^ :t>^mmtf^^^Lxmti^ 

i:. {^S^'/^TNOx;VxSg:^2}ti6'5 w<!:^»jS<ti- 

-sit^iS 1 letttr^No X :ffp^mmm^:^mo ' 

i£<7) N o X :^':^mmmm:^mo 

cT^fe^i^iSi: Lfzm^{zm.h.^mmm 2 ;j<>' t-^-^mss 

NOx:^;^»g[coai]SB#, ffilsm2>-J?i^f>'^SS£(c^ 

mm 2 7f>> fv-^mst&r/ 1 mmm a > f v^/mscs: 

ffli^T. TIEO^/i^^NOx:*^;^igS?r*:a65 r <t 5r^# 

m<h-r5iS*iIi t£fcC0NOx;^':^rgJ!taij:£:^fe ; 

N O X ^'^igg = ^ 3 .if > ^mSS- K X S 2 /-K^- f 

izi!:mLtz:tf:^^<ommmmL. ^fS,Ltzmm-( ^> 



urn 3 ^{cflufs^jfs ^titzmmmm^^-r^ fi^n 
sm ^m^&iiznm Lx^f^Ltzmm^Tt^^^^-^t'iy 

^iem2mftW^e>^:^fc:->^$n/::®?^i:. ^ISM3M 

mi^-hn'^'^t:>'i/$tirzi^kmt. {zm<^^^x. ^mmf& 
»iI®^^^LrMl5>o6^ss^iil:T^2M^c»AU. 

ism 1 MrtO:^::^cof{!ia5«rm 2 coteSfc^iig^^fr LT^ 
2^«SS$:ili:rm3S(C2gAL. BufSm 2^1^(75^^ 

(wPSL. mFl2m3MrtO®^z8ig^NOx;«^;^;iS5^^? 

J: 9«wligL. BflfS|g2^p^{C:tett5I^Mfi(i:HiI 
l£m3mrt(cjo(t'51iSfi{siS<3i^Ta'l^;^':^^»<73^S 
^;V;^»SSr**^)S i: SrlteSir-T'S no x :^xJgga'J 

[l**iS9] MfSI|2^rt(Cio«tSlliSfi<t:HtII£m3M 
p^(z*3«t5i^SftlcS-:5i ^-CNO x >!/:?^jSSSr*a^)-5 r 

<t <t -r^ if 8 tegtc;^ n o x i^^^^ay^;^ 

[IS*:^1 0] tfflEm2^f^<^)®&3g««Srpr^^WUiS< 
Ox;^;^«jgail^:^j!feo 

[19*111 2] witd,m2m\^mim^mm\^. ±f&i-^ 
(is*iii 3] mtd.m3mp^<omm^mmL. it^f 5 
(it*Jii4] mmm2m^^h7iii^\i'i>^^^nfzmmt 

BulEII 3 ^ b JlO' e :^ $ KTt (lio 1 1 -5 
I ^TNO X m'&:^:^^(0^mm^:^mS^^^ib^ Ztz: 
tir^ fS*iI 8 letcO N O X ;^ zgi^iy ^:frfeo 

|g^cS-:3v^•C. *«)5>n/::NOx;«;^>^28;gS:MjEi-5w 
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t ^mwi t -r^ fs*ii 8 tm<o n o x :^:^m&mm:fj 

[If*3l2 0] NO x;^/;^i8ig$r-f^a, ;i-o^^ 

HS'jaf. a'J:^LfimllS^2.i<>'e>^^m«ci:^ieS3^ 

1 9i£«t^0NOx;^/^igiltaiJ^;^?£ ; 

fv^SSfc) XG 

G : itm-^m [p pm/A] « 

iS;g^®j^-r5 ^ t ^i^mt-r^m^m 1-20 is^co 
tfe'#i$^^^^ LT^ 1 ^m^^m cxm 2 mic^a 

^2 5)'i7g*S^iii:T||3Mlw2SAL. Hfil5ll2MrtO«& 

[|g>Ril2 3] miiE^M^/55c5^;^j^ii, NOx. CO 
X. SOx. H200l^ri^;:^»-CfeSr irSr^fiSir-rs 



miiam 1 ^75^ ig 2 a& t/« 3 M{:ims^mmm&^mm 

«riliRfi^(c«¥B{IL. ^^L/iS&^-l';^>'S:/if ^-fi^^l- 
Sr>*NOx«ril«^6^«c«?BtL. SfrfSgf^SO^NO x 
Sr^-r-SNOxir^-b-o 

[IS3f?:Jl2 5l ifta'J:e:^;^;5?«A$iX'5ISlM<t. 

Rxj^NOx^m^mzmmL. witE.mm:^v'NOxii)m 
m^^2m{m^h^^i^M'>^ir^fifzmmt. stiffimss 

mt^h^^l^\::iyCf^tltz^mt. ^a'J:£L. NOx;^*>'. 

[If*il2 6] TIE (a) (g) co:^^ ir j^Ci J: o 

Tffiaij:£;i?':^4'ONO X ;</;^Sr^i>SEm^#;'tf ;^<ofi3i 

a) S^^$:5^•«?^cCV^Lfi?gt) ^it^^ 1 0^miS;5*F^ 

^>i^mzmjSi^ixtzm\(o^mM\z\^f)^<>x^m'^ 

b) mK.miM\zm.x^Mz^m'^if:^(omm':^jE 
ct 0 {zmm 1 M^(omm^^m^ t i^xmt^m i <jo 

c) SutSm cop^^R;^;=;^|g2^^U^m3^^. ^2 
m 1 5:-^ix-eniSA $ its ir ;^ . 
iZW^f&^tlX^j:^. ;)-o. ISg2c7:)|^m^75^e>K^-f 
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fltIIE:/cr-ir>^ (c) {cJco-C^iijJ^tiT^ijgLTtf-m 
1 Of^STi:^^ SrffiieS 2 SitTS^II 2 M 

(c) {cJ:oT55-ii^$tt-C^J'SELT#fcSl (T^l^gR;^*^^ 
Srl^M 3 cD^mffitwStt $ itTSSIg 3 ^rtOg^^Rtj^S^ 

f ) mmm 2 mac suism 3 mm<om,m^(Dm^m^ 

^hi&<. mnd,m 2 <Dmmm.mm(Dmi^mi:immm 3 co 
[is*^ 2 8 ] ffjE^ 1 <;5Rsi»«ffiraos{a:M<±Rtrism 

2. m3(75pt^mtirpim{iZ:^J: "9 tig:< . XmII2S2. 

<t -r 5 If 2 6 latto N o X ^^t^^m^^^:^ 
SL. flufeM2, m3(o^^miiii^^;!)oi-5mi£^fin: 

^ti^g&lB^ W;?/^ oft3i JiSiS Sr^Si- ^> :^jfeo 
[0 0 0 1 1 

&m'^:^mzmL. ^{^NOx;^';^isss'j:£:^&icga-r 

[0 0 0 2] 

>'^coS^:^;^'1=ONOxSrii:«a'J^L. ^LVv^voSJia? 

ir, z r O2^cogf^>r:*->'e2«f$$rffli>. z<Dmm-( 



^a^ai-r::t(cJ:»9NOx?r^fi¥L. wco^^^^ass 

<*: L-C<^*ai-5ff^xtcONO x ;^'x^ir V-t^fi, HC> CO 
[0 0 0 3] 

[0 0 0 4] *tSt^fi5(^^ayS;65«rBgi:?t'5«f 
^^fNOx::^f;^«a^aiJ^:fr&. NO x ;^f;^•fe:>'•t^. Su? 
N O x r i: ^ @ 6^ i: 

[0 0 0 5] ^e>«c. gijtc. -g-e^^iS^a^j^^^aigfiij^:^ 

[0 0 0 6] 

MIEII2M(cffiftfcLfz;;«/-;^(w-^*-$n-5'>^c^< 

L. mJl£m3^ic^iJcL/--;^;^(c^:^$ix5d/V^< <t: t, 
g&*StJ5NOx^ig{!^6^(Z«?«iL. flfjieffi^^S.a«NOx 

2 mm^h > V ^ ^ n/tg^^ (!: . rn^m 3 ^{ai];!>^ b 
[0 0 0 7] m2 0{i.^J::io^/^r. WM'^:^ 

:^mm^^bmi<Dti!:mnmm^fi'Lxmimzmmtf:^ 

2 (Ditmnmm^iff Lxm 2 j^^L^^mcxm 3 

msd,m2m^{z^^f:5mm&tmss.m3MP^{zisif^m 

mm{zm<s\,^xm'm:^':^^(D^mm:^^m^^Mib^, 

[0 0 0 8] :i^^mu. m3o^a,^,^;l^^l^T, noxu 
[0 0 0 9] m4com.^,{cioi>-r. 

;^2gra1;5^bm 1 c^l£»'#iSS§r:fr LXm 1 SicfiiJ^;^^ 
^l^cO;^f;5^co-8fI5Sr. H 2 Olrtffi:^]^®^:^^ LT^ 1 ^J- 
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[OOlOj ^^mit. m5<Dm..'^Az^^^X. ^m'^:^ 

i.tzmm^^>i:^>'^'>^Lx:^p^^<DmmwkS[^m 

e^*^. fflrf5m3^i|iJ;5>e>^>'t*V^SnfcKlR<i:: ^ 
S'J^L. NOx;^;^(0ifti5Sr**^>5^^<h. ^^f-T^o 
[0 0 12] » 7 60m-fetC:foV^T. TIE 

(a) (g) (r>zrn±:;x.\-^^XWiM'&if:!^'P<r>U 

ffi; a) ®^^Sr5^'fi?^.^v^L«?SI) 1 

*t r^ar -5 w <t J: o 1 coF^gR:^;^ Sr^iS-r 6 
oir;^, c) mte,fSl(0[^^^^im2mRXfm3m 
S2coa:SS:^Jpr#iI^Stt^-tt/^75^e>5}'ttLT5>jS 

d) i§^^»«??i^/^L«?gt$ii:5m2 0^m^^75> 



^flg?iS^eS5^;^xe2gft(wJ:oT®/7!^$i^/'ct^Tf^S2m 

flfrteT'nir;^ (c) {IctoX^^tlrJ^tir^ij^ 

UTt /xM 1 Of^a5;</';^Srfiai£^2tD^mSli::»«t$-tt 

S^^>r^v^^/55c$-tt. !^^^-r;^-v^!^m2|^fl:'S;<i^ 
'b^m2|^m®|Cf6]«fC^i<l$-fr5w<!:{Cj:«9. ^2S 

^ :^:^^^mzmf$.^tifzm3<DmM^{c\^/)^r>x^m 

^;liol^■C. aJffiT'n-fe;;^ (c) J: oT^J^HjJ SixTfJ^S 
f) trl5m2ag£<fcSrrlS^3mSEt^5mSSfltoMSr 

[0 0 1 3 1 

[0 0 14] :t:^m<oiiir^L\,^mm(r>mmAzxtii:£. m 

10 0 1 5] ^2S. ^3m--ffi»t-^);«f>^*OK^ffl 

^(ommm&^-mi^mmL^jiKxhXK. fe-sssiatc 

[0 0 16] ftilC0||Jg?f^^-C(±. mi®^5g-r^V/Jf^^f 

[0 0 17] Si^twSUT. ®&^S9S1^*flm«i»SrS: 
®2^, ^3m(ctd:«S:-r5;</'^*(J0^^SJ^^-pT^ 

[0 0 18] ^mmi&^j:t'(DB^^n^'r^fzi^{z^ m 
2m^mLxm2mm^:^:y7f^:yt:>^ym&M. 

(0'Mmmxi±. S2, msmm^ :t:y7i^:yt:>ym.m 
t ^ ^ pj $ ti -5 m i± - ^ <fc -r 5 o 
[0 0 1 9] fdioiij!jgfl?iiT'{i. ^2, m3mm-c:t:y 
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[0 0 2 0] m^ii. mimm^:t>7f^>^^'>^mmM 

(wBl^i-'Sm/i^a 0 0 — 3 0 OmV. ^2g^^-r^> 
^4 0 0^-5 0 OmVir-r-So 

[0 0 2 1 ] Mies^-Y^d-^-JiO-fVi/Si^^coSim 

tmi-^L\^\ S2g^^-r;^v7jf>-e>-^ms*i'os2 

^rtrnHfi. NOx/^<!^75S5^«?$i^;i^,^J:9(z. Ag/^ 
SfiiJi. NOx/cC<f;55^3rfl?$ix-5Jt:5C. Pt. Rh^c 

<!: CON o X mmn&mmT!}^^' p t ms;5^^ts^-r'5 ^ t 
2. m3mp^mm) i:mm^^zt{zj:y)^ ®2. 

[ 0 0 2 2] a^(::J:oT(i. ^1^:55:0^3^(1^2^ 

NOxo-a5;55^^$tT>r mi. m2^m 

.ifVt:-V:/m«B«/a:i:'(wi?fcix^Ml. ^ 2 g^^.if > t' V 
Oxco5>ft?g^MfSL, iEai/^NOx;?y^;^SS^r*:«!)'5 
[0 0 2 3] 

-So lEllil. *^0^coMlco||Jfif?iJ(w^^NOxz8SS'J 

as CO ^ Ift 0^ -f- -5 j^>(0 la -C fo ^ o 
[0 0 2 4] 1 ^#BS LT. ^^0.qcoS 1 cO||J5£fir"J(C 

ib'v>Tfflt^^n^NOxirvi^^^<i. mm^:i'>mm 

IglJll. ^2^2. ^s^air. zrih(Dmi. 2. 
3(ciE5S-r5:^fS]U]|£?t-rs^Mili:. @ffm«?Kffco 

rt9P{r:fol^Tm2S2 i:^3®3<opaiic. zne^os 

[0 0 2 5] StIISiafli:ffilf.Ki*(i. ^OrtSBSffgiC. S 



isi. S2ji2, Rv^^mmim^titimime^m 
L, $<b{i. t(Dfy^.mk{zttm^th. m2m, m3 

S. ^Hi^S.a«Piig9«::ia*tLf::M2m7. ^3^8 1: 

m\^xm2^mnmm5i:}mF&^nx\.^^, m2^WiW 

mm 5 (D-:}j{±m 1 M 6 F^«w§8 p L. te:^fis 1 ^j^gtK 

5a, S2^}^gg^5 bSriiCT. ^2^7. IgSMSd 

(0 0 2 6] MieitCli, miS$r^A/-C% miS6 
cO^P^^d, Ml®^lS-r:^V/-Kvf>^i/mS^l 2, 1 

12. 1 3(w*i, Hffil 3mt*^^t^J:^^0\Z,. 
S/EVp i;5S^AD$n5o wix{cJ:oT. iii^. ^iS 

.If >- :/ $ S g^^^ ;^>' ( - itfl^J L fcS 1 f > ^ 

mss I p 1 t^mMt^A 1 

[0 0 2 7] W.3m3{Z\t.. m3g3^Sfe/uT\ ||2^ 
7co^F^^(C. ^2fe^-r;2h>;if>'f>^mffiW2 2. 

2 3 755jfj^[g$;jxXv>5o M2^^>r;^->^7K>-f>'^mS 

2r>mm^ti^o ztiizx^x. as-, m2^7f^t^b 

:/^ix5^^><^>'(Ci:t<|ijL/'::^2 7K>-f>'^@a£ I p 

2/)mm$fA2{zmti^^ 

[0 0 2 8] ^tz. ^3g3tC(l. m3m3^if^AyX\ 

m3m8(Dm.^^{t. m3mm^ ^i^nny^^i^irn.^^^ 

3 2. 3 3;d5f^^$ixTV^-5o ^3e&9g-r:?hV7Kvt':^ 
^SSJt3 2, 3 3Ufl. mi^3 2ftiJ;itiE^/^5 J: 9 

— ^<7>SJEEV p 3;i5^:tJD$ix^o cm(cj:oT, ii 

[00 2 9] ^icoctpjc, mimi tmi^m-{:t>7i'. 

l^l^l^ymmmi 2. 1 3;0^^Mlir/U;5>«^$ix. ^ 
3^3 ;bm2S^^^^7^^^4f>t:•>'^^®^2 2. 2 3 
b^2-tr/U;6S«fiJtSn. ^ 3® 3 <!:^3S^^><;rV7KV 

^^^^^^^+3 2, 3 3t)^^m3±j\^mnf&^ri^o 
[0 0 3 0] fHL. m\mm^:ti^^^i^\i':y^nMM\ 

2. 1 3cort. '>/jr< «tt)rtftijm® 1 3(1. ffi'J^^t*;!^f 
;^ T' ^ 5 N O X ^SlSd-f ^ rp*'J ^ 5 h 
Bfi^-r^o M2§km-(:t>7t^>\:^>^M^n2 2, 2 3 

Of^, i: trtftiimffi2 3(±. a']^5t^>/;^T'fc^ 
NO X ^fi|gii~5fitJJ^Bg;55W]SiJ$n'5m4;5^6fMt- 

5o lg3fe^-r:t->'^>t">'^mS»3 2. 3 360rt, 
I^fflljmfii3 3fi. ffl'l^*f^;y>^T'fo^NOx ^S?gg-r'5 

[0 0 3 1] ^hiz^ mjEVp i(±. rtflijmfiil 3tcJ: 



^11-344467 



Page 8. 



^{t. Vpl = 2 0 0mV, Vp 2 = 3 5 0mV. Vp 
3==4 SOmVt-r^o 

[0 0 3 2] £X±IA^L7tNOx;y^jRS»]^^ 
V;jfVf>'^mffi*f 1 2. 1 3(cm/5Vp l;6?^»D$n 

[0 0 3 3] mz^ ^mmm^mmLtL:^:^tK ^2fefc 
mwmms. mi^m^s a^if^Lx. m2m7-^^wc 

[0 0 3 4] m2M7lwiol^T*±. ^2g|&*'f;^^^/if>' 
fV^miS*f2 2. 2 StcSffiVp 2;i?^*D$tlTl.^'5 

^^i/mnfcA 2(i. S2^7;5>e>'i^>'fc:'>^:/$ix5^^. 
-r/c^?^^M2^7 0gS^SSlXlt<3?iJ-r^ (tefifc^iS*: 

[0 0 3 5] m3M8^cib^v^-c^i. m3E^m^^:^7ti>^ 

f>'^mS^3 2. 3 3(C«iEVp 3 7J?S3^D$nrv>-5 

[0 0 3 6] j:oT. ^3/i^vfv^mac (mmm&t 

jSditffiJ) com:*}. S3m8rtoNOxaS755*:*!>e> 

;^SrNOx;^*;^-tr>1^(cSALT. NOx;^;^*^^, 
SSTjfvfVi/Sgg (ffif^j8Si:NOx?ftScofD(-it 

[0 0 3 7] [a2(i. Ell(C:^Lr'-NOx;^^SSS'J:£ 

[0 0 3 8] [ill ^^*o5ig!2^#BSLr. 

e:/^ms^t 1 2. 1 3PBi{cfi. mJEVp it^^^m 

m«i>Eti 2. 1 3FBl«w<i. mm(r>^y^:y^m\zi. 



^i^'!f^:y\i^i^ifmMi p 1 (ciijii-r^, S2®&^^;r>' 
.1f:/f>^S«*f 2 2. 2 sratlJi. SEEVp 2 (V p 

2>Vpl) ;553];^J0$iX. m^n2 2, 2 3 r«1{C{i. M 

f^2Sk^^:t>7t^:y^\:r>^nmi p 2t)mn^o ms^ 

^-l';^-V7Kvt'V:/m*^W3 2, 3 3 rsKXfi, HJEV p 
3 (Vp 3>Vp 2) /JJfnAD^iX. SS*f3 2, 3 3^1 
ICIi. |g 3 ^ 8 (Ciott telfic^JJPSmiiTT'N O x OPS# 

®«£-efe5m3gg^-r::i->'>t?>'t->'i/mffi I ps^s^sgn 

[0 0 3 9] 't-^j:r>'h. l^2 7if>'e>'^m»S I p 2i^m 
^SS^^L. m3;l^>t:->'i/ma£ I p3(i®^^iSSi: 
NO xiRiKofpSr75^U"CV>5« tSoT. NOxSjS^I 
p 3 ^ I p 2 0^J: <t;5^T'^5o 

[0 0 4 0] S2/t?>^fc:->^i/SoKl p 2 K 

I p 3 (^iii^^^ig^^a^NOxSj^(cgia-r5A^^om 
v>5J©^;i5fc5o ^nmm^zxtii:^. m2m7^m2m 

:^>7K>'f>'i/mei*f2 2, 2 3 it, ^3^8-^m 
3S$#-l';^-:/^K>'e>'^m^^^3 2, 3 3<h. ;55^^^6^ 
tr3£m$ix. $ e><c^3.if>'f>'i/miffi<i:^2>-Jf>'f>' 

[00 4 1 ] I13(i. *:^WO|g2<7D5IJ£0iJ{C«^^NO 

X 2g;g i;^^ CO ;^ ^ ift 9^ -r 5 7t i6 o [§] r- ^ 

[0 0 4 2] Il3^#Bau-c. ^1^6. ^2^7. m 

3Ms{z^Lx. ^t\.^'nmmwk&ik^mm (vs i, 

Vs2. Vs3T'^-r) 755S:;tibn-cv^^o S2i<t/^5 

[0 0 4 3] ^UT. %iJ^m^^>^^>t::^^mw^ 

12, 1 3. m2K*-r7f->-.1fVf>'i/m^^2 2, 2 

3. m3mm^:^iy^^>\i'>'ifn^n3 2. 33[zmn 

[0 0 44] h515 3 o(0g^9gSS<^*0Sffi;55 

ptc, :iiig$^-r;?h>y-tf>'f>'i/ms^i 2. 13.^ 

2i$3g-r:r>'/1^Vl::*>^mfii*f 2 2. 2 3. ^3Sfe*>r 
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:?e->'.-K>'fc:'>^:/mfii«-3 2, 3 3 (CSl^D^ tt^mm 

[0 0 4 5] »^L<(i. mi?t^>'t:'>'>/mSTtI p 
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